EFE 2 UT HENINIGE 
Hf U YONRESÎ DZ 


f BIHE I GFE UN 
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:otpZ‏ 

DDŞrUT IDR JO JIIUEUAR DEES FRENFECT' o!f lef CÎ !akyAS 

lù!RÎ A.C !p RAEN OIF !NSHA HN AFMEPNY EN O 
yA | Šino nj ORI! ¥ OP!f Lf A Uf HTP LIEU KA YTPKfEpYEIS LD 
yù# B5LjzdZGz! (NB!) O5Y OPJA: aAgf A atoRf 2 KOSATG LhPNpf 

. ù ZEHF (AU!) 2 ao! Gên GFAA +4JONA+ET Nae! A UDFES HNIyADLHZ 
BPE Af yel yfA az GF KA yYGQf YATP LPH|ğo yrb 
UeTù!f YfAÛn YÃùrAÃ CEtjÎ !oleAeu !6S BUENA) vet! a 


2 HNUAHED Z 

LPO": (i TDEz UR z FO N§ +Û O5|| !GLIOYAp Ged i Pat yA5 
i ez fKE | EAN G&AÎ u E lZA/fKUCT 2 20 N§ 

BE SÃ..": NT Ö5yğz LIîYyASA": jez YEA OTF YH ZF IRE 
INA .YG Ig YEG 20 dp GE SAP YA yû 2 2o Gv 
Giff Rê foDop f 1G CBCSA Û ıT UEANEA üeÃq dj ONjlaPr laf 
ND BIG CEYjÎ ZED2 2o :|| ! ALIGYAS : YT PaFEET i Z4 AUT Aa 
YA yî LiF GZ 20) Nê leGê Lp: NJeT OPOAdEH yA." NKGKKAD 
: € YASA Ü.YdAF š DA} ZÛ YU ASLE ETH YI T ZK dg Ulat 
ygA Yîn LD D(NGKADNFYS BOYIK Cj ZAfÖ2 20) || 1 E» 
yû ql Î ùZA J| Yfelgl DAPINjA. "ez Yb KAB GELHSFpA jD YHA 
GZ ù FA yEqIf YATP || HA FHSUHOARDD a > +2f LF UO KA NATP! BOZ 

.Yf LAFOPDZPCY Tp KAM GG 


š ù |oKtù dŞağU! ù ke TZDEHÎ LHXNjP LENS Hf AY Aollf 1 ord ffe 
LDyAGIjT info lRIYS ¥ OPIS N/K LIR2IBYEOS COSY Rf A YATP!f 
.f A Pf fribBHf AF LDRBIEDAR f ORF + SBFOGAEU 20U’ 2zl j 
+ HYIi gE 
yùtfêlf :yI Gf A Au PIf :YATPIf UTP EGY ezf Lp! OCA : MUO 
yùT@ af A RFT AKA NAT Y NIBOT TES E yp A z5 
Ã YZùtaf A YÃu ùP!f) YATùUPIf OŞOGRGA .U afydéfR f AI ZfKfte 
.DbIf E HKAt GEF LDFAL] !gî fKKGEo ü. OA 
AÃ YA! OTù!f O55 Tf YB ¥$ : (YB EZeUI{LIOYyAS: UTIDZ 
„jek UPEf YB K 
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PIT HEDAD FOLA FIBILT HENLIQEHGEE €‏ 
iT LEAT ALjripg YB Rf AYATP!f LE! fok GAZ EFS LAY LB‏ 
UT ADM JIOAE yn Aaz JOY E yIPYATP!IEIDYGNS OSYf OTP yKK‏ 
OL} ¥ SEKNA DIGE Y Sek !ged K+ SERF HNjyrb. STG GO AYISDA‏ 
GRÛ e AÃNJ!Û5Û U5‏ . 


ENE 
Azur ù!f ã4 Rp LnapênÃaf! izf 1 BzdfDAf yf + RrPAE Y aff alfak 
TU IY YPJ APT f ¥ KOR KORTRI + bLoUd EAB 1nd 1HEPT f KORTE 
O5Û A ÛAT Rf LJBg! ûr af leT1!f KED ORF 2 AeU!f !BzAOSU & kü5SÛr af 
Öù5NpoüLjdZEÛ . ATR +n GiJK ad Rf yofed(Reconstitution) RifoK \fzfg 
(Essais EYFOFHORES FUMFEYZKEA .1 oF Ijlj + EI} nL ANGEL 
. JHNjOSY eGRf DpU Triaxiaux) 


2 (ITIL) HOOF EWE C 


YyYFEhNIAOZHEEnceinte) 'hugO' YPJ ORO DFT KfRIEPT +10 yu AR 

(Pression o ; OFT AeGNOzu WA! tzu @ +EPT ¥ + || MLRHGUNgu dZ 

Uo ptùî afl IR fz. (Kg/cm2) ONjGÎ GplfoA Hydrostatique) 

Î ùZAXTraction Axiale) I eod2n WpAD§Compression Axiale) ãfNŞDZ 
HPT f FLEAS 2 fUD 

A! + EPT !f +LĞFf YG PQIE:(Essais en Compression) e dE HUN - 

OEMKYE yd P > 6:) o ; ORG Aff Ozu 1f pL ZIP +RAodizu 

I Modus 1f Wy KL ONÎ f PRKES lf PREUÛP  eAodOzu 1f W4! 

(DHT) +@PT !f HlEf OTIHCEZ UlatdpP 


I eÃodtUar 1 Ap LYK! !GIf jHNjÖ5: (Essais en Traction) PUREF FEU - 
U ùPIf yùdAÛ( P < oi) o ı ORK Ae Ozu f WpLIYDLFKA HE P 
XDHTY) UT IGREEEK FEBS lif OUP I ! AodFUzu !f U! OER 
Ua ù!f Wi pL +K+!GIf HNO: (Essais en Extension) Ub (Ef EU - 
. (P >0) +AdLFKGH Û( P < o ;) ORG AGF Ozu f UPLAND 2 
anf ¥ ABKIFHHB NPDES GA 


أ كل المعلومات و المعطيات العلمية الواردة في هذا المقال مأخوذة عن كتاب "تشوهات مواد القشرة الأرضية"» باللغة الفرنسية » لصاحبه : Mauri‏ 
MAT AUER‏ . (انظر لائحة المصادر). 
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.„(M.Mattauer,1980 i bOAp-: Cü 


aÃtinküUnùu 2 Kb Kok! IPA Y aR jHNjGenoL NEHGS A 
LFOAENIBEPCZET) (°C) HNpEIfopcé eeklefeo A (Kbar) HEN Cé 
leTù|f yùPfp f ùK Où Rf + EEF lefeo!fA Ozu !f 2 Ae! +@PT !f KGEf YG PQ 
+ùz LjnÃ Üefeo!f A Uzu 1f 2 AD LjNApidF+ izlf d' YET Cr ASA .+ ûr af 
O HG Augu UF + LAFF SIAR 


.(M.Mattauer,1980) 
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.{(M.Mattauer,1980) 


:(Courbe contrainte-déformation) LDUILFURoN LET EYWDEIIME f 


ür AD ERjoHIU aùûzK Üffêefaizu WA! tzu Gf APT 1f LPP $ D YET QS 
anf ORG O5EEKA uGu If +!G O5f oie fdHld éformation continue) 
.q+DI ezKLDYIpUG HAD 


SE 
د اش‎ mrn 


جال المروفة 


.(M.Mattauer,1980) 


ü0 bD 
aMDpz GUÛBONIYER LK GeA+ gf aA pA Îb e 
ÃYÃTùP!f Lı ù ctf Hid OSIEEAYS +fPRf YZ : yA yiXR Lj XE Yj 
udu ùl aA! A f YOR Kt o UEP ABFEINOR 1F! |o!f T !oladgirb Rf 
GA! E DS(OT H§ A 4DI 2zK DHÜAD(UNGGB f HE: 
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# Nii RBEÎ ROD 


(Zones de +ãıu af leTù|!f Ld FDET adFSUS MENA UyEolf alfak 
laTù|!f f dK BATÛ K+ ùî fep NJ!UP LDF Hf YR ME eA Ucompression) 

. BET o NOY ZT ÖYFTYAKA KOM Rf fek! o Ur al 
(Structures de compression) HIRT odEl FidfEOSOSES YAŞDjELLjA 
Ofek! lğHolîn Oz, Alefeo 2 Eb OSK@HS IFNjKIAK! ® WES O5! boUd 
yùûr af le 5 GEDAUK ORF 2 AeUfAU' af I YaplfEe!f 2 AeUf Linz 
+ùdn?F yî Û f Canik ORF KOT Rf LFBUZBal# dE Kf@SOZZEFSGIr zZND 
!rjGTdz HFpIEG haSKKUGAEA K ÇOL LZZAQZN !ot dnaf \foAf BEIKY OK 
GDNjENEES! fera KÛGd N. YGF YP ePT f ATK EEK ÛDEAK EA 

„(Niveaux Structuraux) ŞÊL JN DENjZZOOY Ö 


IMjoHEhaifpz 4-J haiyGdTHS ã AR df LH [IES laldf SCGPZ f! 
jATùRf KECLFE +! fof} DHOGDT RSJRNjA Û(Mécanisme de déformation) 
yù Rif ai ùt fefny| !RA Xu f 1G OB af l2J! YPJ yak ORf + EOF 
Y e nff RI Nyù RAAF RL PNIXKA+Ozu ld APT !f 1 ZAfeo!f AU DINERÎ 
2 ÃeùbL Kù ok(Comportement cassant) Yl DI KPT f LOA AyFTY) 
Lj SÛefeùo!f A Ozu ù!f GilFE fpDZU af O LHERp LIFE! lefeo!fA Ozu !f 
(Comportement Ductile) GRU ACDZI kA! ZAG Of yÃofkkeAP 1 
yA ù!@ e ùf5(Point de Fusion) AY dErobdb!qaÃP T 1f RNY 3 
۶ 


lETù| f YPIp ATR HSK ORF KOU ETEDYETNH EF KizG HNjFoKA 
(ET +r af 
LUHSUfaults) SIRBYIT Û ZAATRf ar UB DZAPT !f U ak GED 
(Cisaillement) t a}El\G@l YIMDOYAK !Bgidzifolds) U FUELNBF yEdF 
YIAT DZ je +B 
Î aUENPHHHIU eûzk2/PT 1f LBB ACE + LF ATR KCR A 
: LEZ fic yzrh}] !RA UPLissement) 
LE! ya RÛ Î !q !AH BËN#SePT If U ezk!t ® :(Flexion) TGF 
HIE oI FUE: UF NL naf KEFT KA IAF KYU | 2 4] ZZ 
Y(Plis ا‎ p2J 
DZD ã AmÃ ETDjATRf LFS+ ffdz BZASS: (Aplatissement) 
LPDbidğÈ Û(Schistosité) ûf odffaArpnY Ão{ daté NË !qeAPT 1 Yk U RO 
(Plis pRFFrOHIA JFUELZ t1 foRSLEofAS 1EPT f 1|Uf YP GBOOTG 5| Af 
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jm a#@PT ùf KG|KUDZNZAY +a ERšX BZA jHIjOS.Anisopaques) 
کم ] ا‎ 


.(M.Mattauer,1980) 


Uzu AÃlafeo KGef PT f GBU azK Rf 5 Û o5üaPH BIAŠSAÃ 

üe efEOUNjLIE ùf jATùRf +ùdcLFO+K EET ù lf FUOLpù SEORF || BED Z 

LZ 2 KKK yY+TKA JFA !f +] RO | IZ4§ KeAPT !f LBOLIA ET 

+X Û +EEùdFO5E FK DLE GRÛ! fot Dhil HEKER d5lETAGOE || RZ 
.+@PT !f KFODZ 


2 KÜREHŞHÊL Nê E Dd 
HANHHEL JHEHEyOYT GK! ۰ dA !ot HIS KER df BEIK KS 
(6 YT) \Gtgdt (Subdivisions Tectoniques) 
NDE TRF +dcA UA f A 3 jî JYGdZNJÃ : ANÜEÎ Jn Nê HÊ D 
Yf | ONj 
jATù Rf +acAÃ Û af + HEFA KEYXÎ JEQANjA : Ub NEÎ FHÊnNê HE - Y 
YOZAf ONINBLFE!f 
PT ù!f yGindZl| f 1lGBolt KEJ YEedZNA: üz ÛEÎ JHÊnNş HE UI 
š OLA Y KÉ fr GIÊOT QNBKEYf LYK ZS OLj LIL] !oQFIGA U!Aofaf 
JfUNjOUSIFE!YS KOU GALEEDZEPT !f ffAdf NU’ 2z&A fpr 4f NEY GSU D 
. L6 f ROO OBES ã AR df 
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.{(M.Mattauer,1980) 


: HE ÛO d;d' 
UL RF Lj Chaz dk YEQ 2P T LpûnhdRef +K GEA IN jRNjOU AK 
ST fp LA! LB: yA! yãXR LA.YB[ Rf 1 G A GARÛF ADOOf 1 G Gj 
RENE: yn Aaz NApOSLPp2TZ !HDL }FETHJHSBF! |Io!f NÎ !oladÛ®) 
LHùCER +ùdf LHD FUEY EN ODDFFUT DI IOLA DBE) 
GE ù+kyÛP LAA Û(YATP!Ê ANjÃ GF A aAPT !f GAR JUP LDIEHEY YG! +P 
. (YB Ff ANjA) GEA 


4 


Lg UGUAY DEHF 3) RENE Û !aKNFpad KCO5eATcf LhENEI 5 
DI LF A Um Lj2|!6Y UOFPAFLE A: I lgFA': ¥ ENR ODDFFUT DMIN 
LDS AHH ."Lyal!f OFONBGBEXK! OTP f +P LAT GFOKLJE|!BRAE ¥ OP! 
OSI ù!RGLAEE LAF OFA ePCY fu! Feofp Uf +P LAYE ex 
Gi nj DIfp YEQÎ LDIGFPSNY- REFS LEI LBYIOYET RA yTPEUT Aollf + oldf 
LjaEDa'+ùdF Oi5Î !aKyAS UBOFNYEL Rf A YATP!f 5 AS GIDA f +P LPAXEF 
BEI df z Njz LD le N df DIKE) :2 fez lA 

Fe NPEONFoAUUHIL Au 
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EE 3 % JEDBERN 
.„(M.Mattauer,1980) JNJPIECKA FrdfENYNY 


N< 


LET LFU+KEpUS FAS |TREDYEL Rf A (OOF A GARUDYATPIGDLIA 
UDR IGE CGE @BODA KEE Fendt d O5ÛY 1P !djpf yD 
laî QSÎ !akyASU...¥ AKA AX ÜziNZGHQ4eAddZePl AK ABAONjyN 
fp GIDGE UE DHE FI N JBU DAG EE AYILDFFEBD Nj éë +f UCM 
OSYIELHEZ yAOU RAF LEI LF 25l KI| TY KGRIGZ UCSLAZK GEEK 
SGFEEANF PUES df DET U YPG ëC AëC LF URENZeA 
+UĞPJA 4F ynA az NFp!d2Hf +f DBOSÎ olgf ftNAolLijp7 GEA 
2 HN od3EPRNjG NYpA Ûegî A azoRf a KOS GEIST 
Gad UEDA yJASGE YAP Û yö yp | ZA FOIFEA+ASUDIH 2 ! NHI 
Y BELE USINpNIZLA aflipK GNA! : (yaPKA yk Hj  eTPadf yApÎ ZZ 
.^1..2 Du LKU || BA: y|SDAURFNYFfT AZ! ® : HAF YpB 
fh p!dZZ Lb AF IHNJOSYRIE Y av’ fpYf LD !oleGU LIBU EP! O5 
YùUOFOELgI Au! 1 ohALFO FyASGE > Alj 1 ZACIRZAA NF AZA LJ2 
P{ ùl LDEE.NbT 6T ANF pLAIRAIGIYf OP LHI KA TP! Ul L2]! 
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AZ DLAI YGZ û7 yTPOU Nj pIA pI ZZANDBZA ZA BIUF ok || !RLHZ‏ 
Dı ZZeLjtgz Gf Yf adš..": AF lHNja KO5U G6 LIL OFef JGÛNKIK‏ 
LARJOHACA AY yt FPA ydak ür". TPR A LGBT +OTPIGIAPSLDLY2] f‏ 
EEeùbÜüSÛKA 5Sfpz Ãglj A KdbfpY ANALDIKÞ aff 3Z Ã Df ÃY FD] o‏ 
DIG Ûz D!ÛF UfnauzeA CÎ !akyASU anf a2AgSUÛ A YZ LAI‏ 
NRT NEAR !CDBIFE‏ . 
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+ PME HE 

TY , .DEGLEC wo e FY LI - 

USP Y ùf F1 Ut AZ 'uyEDHIEpe 3 yz dfHf ADLJBf FEZ cdf LIo- 
ED, éëëD Ked» 

DIY NjziRREE DE3 SFEODZzg RIIE frit hao Lhpicidz aTPoif - 
. ÛU Cëëd. Keb SDFEY Hf 2p ' UNAIELYIN] z üNgE 

. 2k yzÃgf ÃaTDEAG af ‘NEN pFEHEfe 3" Nf ATG Lj 

. EU ëëÊ. KÃedvatî Pp ‘Be HENE" OZODAG 1f - 
ĞëëE. STÙd adî Jp 'RMEDHIEÎ FDAYDE RUNgRe HF a 


pIDIERNAYAN üSY DENK" YÎ 5 LIF EYAZ 16 
NNjaî o | 3PEANY SR" AG Lpajtef f fe AD GHaAF- 
. CU CEëE. Cr df t+ezdFap > difnad2 feTg '& BT IE 
SUR dp YA |zöyfhyng? feTg 'pIDIAENAYANT MAZENR.' OAM - 
ËU ËëëE. KÃeb! AF 
KAeùdveftiT ap ‘f poYEDEIT Bz hfnadz $f yGš yu df E 
Ce 
+IRAZ'T r - Ta fë Î GHEN] EIRENE 
. f dûC ŠëëD URf +ezdF DZ 
Tor - ãKq ahe aENFUNEN FEET EUDZ J foaDY SPI - 
„. EO tëëd. KAL JH! RAZ 
yIEZ' ENS HE FGEjAIEL JOUT DZ NF LG 5 fA Ogğf FE foid2 eTdz 
. CO CEC U @Ff . fA || OPzdA 
+ HAMEGF E 
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